Anorectal manometry with balioon distension was performed on 28 patients with diarrhoea predominant irritable bowel syndrome, 27 patients with constipation predominant irritable bowel syndrome and 30 normal controls. In the diarrhoea predominant group balloon volumes required to perceive the sensations of gas, stool, urgency of defecation and discomfort were significantly lower than in controls or constipation predominant patients (p<0-001). Diarrhoea predominant patients also had a significantly lower rectal compliance than controls or constipation predominant patients (p<003) but showed no difference in motor activity induced by distension. When the constipation predominant patients were compared with controls the only significant difference that emerged was in the volume at which discomfort was perceived. No significant differences between constipated subjects and controls were found in the distension induced motor activity. Symptom severity and psychological parameters were also recorded and the diarrhoea predominant patients were found to be more anxious than those with constipation (p=0.04). It proved possible (by comparison with the control group) to identify three abnormal rectal subtypes in patients with irritable bowel syndrome. These were a sensitive rectum (low sensation thresholds, normal or low rectal pressure), a stiff rectum (normal or low sensation thresholds, high pressure) and an insensitive rectum (high sensation thresholds, normal or high pressure) and their distribution varied considerably depending on bowel habit. Some form of rectal abnormality was identified in 75% ofdiarrhoea predominant patients compared with 30% of constipation predominant subjects (p=0002). A sensitive rectum was a particular feature of diarrhoea predominant patients being observed in 57% of patients compared with only 7% of the constipated group (p<0001).
Abstract
Anorectal manometry with balioon distension was performed on 28 patients with diarrhoea predominant irritable bowel syndrome, 27 patients with constipation predominant irritable bowel syndrome and 30 normal controls. In the diarrhoea predominant group balloon volumes required to perceive the sensations of gas, stool, urgency of defecation and discomfort were significantly lower than in controls or constipation predominant patients (p<0-001). Diarrhoea predominant patients also had a significantly lower rectal compliance than controls or constipation predominant patients (p<003) but showed no difference in motor activity induced by distension. When the constipation predominant patients were compared with controls the only significant difference that emerged was in the volume at which discomfort was perceived. No significant differences between constipated subjects and controls were found in the distension induced motor activity. Symptom severity and psychological parameters were also recorded and the diarrhoea predominant patients were found to be more anxious than those with constipation (p=0.04). It proved possible (by comparison with the control group) to identify three abnormal rectal subtypes in patients with irritable bowel syndrome. These were a sensitive rectum (low sensation thresholds, normal or low rectal pressure), a stiff rectum (normal or low sensation thresholds, high pressure) and an insensitive rectum (high sensation thresholds, normal or high pressure) and their distribution varied considerably depending on bowel habit. Some form of rectal abnormality was identified in 75% ofdiarrhoea predominant patients compared with 30% of constipation predominant subjects (p=0002). A sensitive rectum was a particular feature of diarrhoea predominant patients being observed in 57% of patients compared with only 7% of the constipated group (p<0001). No clearcut differences between these subgroups were noted particularly with regard to rectal sensitivity. The number of subjects, especially in the diarrhoea group, however, was small and this may have caused unrepresentative results to be obtained.
The aim of the present study therefore was to investigate anorectal function in a large group of patients with irritable bowel syndrome and in particular to identify differences between constipation and diarrhoea predominant forms of the condition. In addition a large control group was studied and all results were compared with psychological variables and symptom severity.
Methods

PATIENTS
The study group consisted of 55 patients with irritable bowel syndrome (53 women, two men, age range bowel syndrome patients and controls also completed the Hospital Anxiety and Depression questionnaire which allows a score to be calculated to detect the presence of abnormal anxiety or depression. 7 With the subject in the left lateral position a multilumen polyvinyl catheter was placed in the rectum with side holes at 1, 4, and 14 cm from the anal verge. These were perfused with water at 0 4 ml per minute (Arndorfer Medical Specialities Inc) and connected to water filled transducers. A 5 cm latex balloon was attached to the catheter between 6 and 11 cm with a side hole at 8 5 cm linked to an air filled transducer. Recordings were made on a multichannel pen recorder (Ormed Ltd). After a basal period of at least 15 minutes the rectal balloon was serially inflated with air at intervals of one minute in 20 ml increments up to 100 ml and then in 50 ml increments to a maximum volume of 500 ml.
The anorectal response to distension is shown in Figure 1 . When a balloon is inflated in the rectum an initial sharp increase in rectal pressure occurs, which then settles to a new baseline until further distension is undertaken. Balloon inflation may also initiate either single or repetitive rectal contractions. The anal response to rectal distension consists of relaxation of the internal anal sphincter which is initially of short duration but which lengthens as balloon volume increases.
The following measurements were derived from the manometric recordings: (a) The balloon volumes required to elicit sensation of gas, stool, urgency of defecation and discomfort. (b) The intrarectal pressure at each distending volume was calculated by subtracting the pressure measured in the balloon outside the body from that within the balloon when in the rectum.
Rectal compliance was calculated from the volume: pressure relationship (dV/dP) at 100 ml. for anxiety and/or depression on the HAD questionnaire. The number of depressed subjects was similar in those with diarrhoea and constipation, but a higher proportion ofdiarrhoea subjects scored positively for anxiety (p=004) . No control subjects were found to be anxious or depressed (Table I ). Significant differences emerged in rectal sensitivity between the study groups (Fig 2) . Patients with diarrhoea predominant irritable bowel syndrome perceived the sensations of gas, stool, urgency and discomfort at significantly lower volumes than either the constipated patients (p<0001) or controls (p<0 01). There were no significant differences in rectal sensitivity between the controls and constipated patients except for the volume to elicit discomfort, where constipated subjects tolerated a significantly greater volume (p=0 01) (Table II) . Patients with diarrhoea predominant irritable bowel syndrome were also found to have a lower rectal compliance than constipated irritable bowel syndrome (p=0 03) or controls (p=0 02). There was no difference in rectal compliance when controls and constipated irritable bowel syndrome patients were compared (Table II) .
Repetitive rectal motor activity induced by balloon distension occurred in 50% of normal subjects and 56% of constipated patients (p= ns). Although the incidence of repetitive activity was more in diarrhoea predominant irritable bowel syndrome (75%) this failed to reach statistical significance (p=008). The volume required to elicit repetitive contractions was much less in diarrhoea predominant v constipation predominant subjects (p<001) but did not statistically differ from that in the control group. No difference in the frequency of contractions induced by rectal distension was found between diarrhoea predominant irritable bowel syndrome, constipation predominant irritable bowel syndrome and controls. In all groups the most common contraction frequency was noted to be between five to 10 per minute.
Basal anal canal pressure and the rectal volume required to initiate relaxation of the internal anal sphincter were similar in controls and diarrhoea and constipation predominant irritable bowel syndrome. Patients with constipation predominant irritable bowel syndrome, however, required larger volumes (p=002) in order to produce sustained internal anal sphincter relaxation than either controls or diarrhoea predominant irritable bowel syndrome patients.
The results of subdivision of the irritable bowel syndrome patients dependent on rectal sensitivity and pressure characteristics in comparison to the control subjects (see Methods) is shown in Table III . Of the 28 patients with diarrhoea 16 were found to have a sensitive rectum (12 abnormal for all four rectal sensations, four abnormal for three of the four rectal sensations), five had a stiff rectum and seven were normal. In contrast, abnormalities were noted in a much smaller proportion of the 27 constipated patients. Nineteen patients had normal rectums, five an insensitive rectum, two a sensitive rectum (for all sensations) and one a stiff rectum (Table III) . No constipated patients were found to have a lax rectum. As the number 
Discussion
This study suggests that when group comparisons are made anorectal function is abnormal in diarrhoea predominant irritable bowel syndrome, whereas a group of subjects with constipation predominant irritable bowel syndrome do not differ significantly from controls. After delineation ofa normal range for rectal sensitivity and pressure during distension in controls, however, it is possible to identify individual subjects with reproducible abnormal rectal subtypes in both diarrhoea and constipation predominant irritable bowel syndrome.
Only one previous study has been published in which anorectal manometry with balloon distension was used to identify differences between diarrhoea and constipation predominant irritable bowel syndrome.6 In this study the two groups could be separated only on the basis of the frequency ofcontractions induced by distension. Their observation that patients with diarrhoea predominant irritable bowel syndrome showed a higher incidence of six/minute activity has, however, proved difficult to reproduce.8 Our study also failed to confirm this observation and could not separate patients with diarrhoea or constipation predominant disease on the basis of any other parameter of distension induced motor activity. In contrast with the previous study, however, differences between the bowel habit types did emerge with regard to rectal sensory thresholds and rectal compliance. Patients with diarrhoea perceived the sensations of gas, stool, urgency and discomfort at much lower balloon volumes than those with constipation and were also found to have a significantly lower rectal compliance. The discrepancy in sensory findings and compliance between the two studies may be a result of sampling error within the diarrhoea predominant population in the previous study as only five subjects were included in this group compared with 28 in the present study.
Anorectal manometry with balloon distension has previously been used to study patients with constipation.9-" Patients with painful constipation, who would fit our criteria for irritable bowel syndrome, were found to have rectal sensory thresholds for sensation, defecation and discomfort similar to normal subjects.9 Our results in constipated subjects are generally in accord with these findings differing only in that an increased threshold for the sensation of discomfort was found. In patients with a megarectum others have shown an increased rectal sensory threshold for initial sensation and decreased elasticity of the rectal wall." Five patients with constipation were found to have an insensitive rectum in the present study although the rectal wall pressures generated were normal. They did not, therefore, match the manometric findings previously reported as being consistent with a megarectum, and none had radiological evidence of a megarectum. The variable manometric findings in patients with different forms of constipation emphasises the importance of defining study populations with care.
In the present study 56% of the total irritable bowel syndrome population had detectable psychopathology, a figure similar to that noted previously.' '-" An association was found between psychopathology and bowel habit in that anxiety was significantly more common in patients with diarrhoea, although the incidence of depression was similar in subjects with diarrhoea and constipation predominant irritable bowel syndrome. As the incidence of abnormal rectal subtypes was more common in the diarrhoea predominant subjects it is possible that there may be an association between abnormal rectal response and anxiety. A study seeking such an association, however, would require a very large initial patient population in order to identify sufficient numbers of subjects with each ofthe various rectal subtypes. It is ofinterest that a previous study of colonic motility, rather than anorectal function, suggested that the abnormalities noted in irritable bowel syndrome subjects reflected psychoneuroticism rather than being specific for irritable bowel syndrome. '4 It is also possible that the rectal abnormalities noted in the present study occur in other conditions characterised by constipation or diarrhoea, and this warrants further investigation.
In the present study the irritable bowel syndrome patients could be divided into four rectal subtypes (normal, sensitive, stiff, insensitive) depending on their rectal sensitivity and pressure responses to balloon distension. These responses were found to be reproducible and the distribution of the rectal subtypes varied dependent on bowel habit. Twenty five per cent of diarrhoea predominant patients had a normal rectum compared with 75% of constipation predominant patients, whereas a sensitive rectum was found in 57% of diarrhoea patients and only 7% of constipated subjects. The 
